VIP is a transcriptional target of Nurr1 in dopaminergic cells.
The orphan nuclear receptor Nurr1 is required for the development of the ventral mesencephalic dopaminergic neurons. These are the same neurons that are invariantly lost in patients with Parkinson's disease. Nurr1 mRNA expression is not confined to the developing midbrain, and yet Nurr1 appears to be essential for either the maturation of progenitors into fully post-mitotic dopaminergic neurons and/or once formed, their survival. The function of Nurr1 in the transactivation of gene(s) important for neuronal development and/or maintenance is uncharacterized. To characterize potential downstream target genes of Nurr1, we sought to identify mRNAs that are differentially affected by Nurr1 expression. Using a dopaminergic cell line in which Nurr1 content was tightly regulated, differential display analysis identified transcripts altered by Nurr1 expression, including the mRNA encoding vasoactive intestinal peptide (VIP). Herein, we demonstrate that Nurr1 regulates VIP mRNA and protein levels, and transactivates the VIP promoter through Nurr1-responsive cis elements. In addition, dopaminergic cells release and utilize VIP to mediate survival when challenged with paraquat. Nurr1 regulation of VIP is also demonstrated in vivo as loss of Nurr1 function results in diminished VIP mRNA levels within the developing midbrain.